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1 2 

[tf*Hl] -SflffiHC TIE-JK^ ( 1 ) (it Mfcl] 

1 ) T'H§tL^^ft^^< b l«Hr^nM>/I£r. * 

X 2 



(1) 




x, R4 



Ri -r 8 ff^H:<ti>3W^r3yym=F. Itt&\ # 
[ If #JB 2 ] -IfcS ( 1 ) fl^***^ 



ft*-?. 

i tmm 6 ] -ttcrmmm t , § & t . «?&Aitst! 
a^*^§it*JS i - 5 tot ^•^*h;ie«^ii«^ 
ft*-?. 

[^OpSffl&ftfHJJ] 
[00 0 1 ] 

[fMH<0«W-4S«M«f ] *^BHfi. *«i«^f&ft*? 

[0002] 

[ffi*<3os«] aawswfcMS*? Wi.tr, ^ - 

*#f6ft*? (tlxk^bn^S*7^y^f : * 
1SEL*?) #«IB3&3*Ufc CAppI. Phys. Lett.. 51 , 

913 (1987) ] . *«re^%ft*?ii. msmtrnteem 
is?! bbc«? a x thhl ( *-/t^) * &a tr . was 



SfHTCfcS. *nm¥3Sft*?«. ftv-HBH-va* 

lb&ty}Conm$:MiRt& Z. t fc i 0 . ffl^rcofe (Mi 
(£. *fe, #fe, Rfe) eoSbfefiifWC**. i^)J;5 
&#a£W^S^X-#36ft*?H\ «^Hft*?. 

[00 03] IBWJK£ft±$-tt£:Kfei: LT. flftS 
20 fci/t. W*.fcr, f'Jx (s-^y uy^-b) t;ps 

%&?&&m%tlX\*& CJ.AppI. Phys. , _65_, 3610 
(1989) ] . hVX 

pa»fls (fflifcf, b'y) jy^Mt^ftt LT 

fflv ^*««IHft)ia^ *^BKS V >4 ( 3 - 

25519 o^&fg) . tfz. mmt LT. hUX 

30 5, ^-y^f/Kt^'JF/- (" N, N ' + 

^Wm^mWm.^tVZ\ ^ CAppI. Phys.Lett. ,J70 
_, 1665 (1997) ] . LfrLHr&h. Zfit>cr>mtm=F 

icr&Mtm mm. mm) tcommm±^t<, 

40 [0004] 

[0005] 

t^o/i, -tftt>*>* 

TIB-«^ ( 1 ) UK2 ) T'SJii 

-^50 tf&fLx&zimm&m?. 



(3) 



ftHPP 1 1-54283 



Y . 




[0006] 
Ut2] 



(1) 



Ri ~Rs co^<ti3lliAnyyif i iSjf, # 20 

X 




[00 07] 

[^Bg^gffe^ni] jar, ^m^mtxmmizmm 

TfB-fet ( l ) (-ft 3 ) T^ftStti^^r^SK £ 

h i < 1 1> -m$mLx% 5 1 o-e 

[0008] 
[^3] 



(1) 



Ri ~Rs (±#3lMFf, 'NoyMiFF, EI, 

*flU Xi fcitfXz Ei, #ft*Jfcli 

aittwr/l^f/l^fi. »^*?t(i*S^<7)TU-/«. & 

Ri -Rs £ t3ili/\nyyif, MM. » 

[00 09] HRjC ( 1 ) fcfcwt, Ri ~Rs (i7i<« 

ISM. ^^^fiH^T/kr/^^a, $>&\MiB: 
M£tzl$%.WMcr>TV-/UmZmrt* ffiU Ri ~~Ra 



30* [0010] — ( 1 ) fcfcft&Ri ~Rs Oft#c^J 

J£fRJK^% H«lgy) ; 6*>Itt«, # 

a . n — T7°nb7k3fi % yTotVI/S, n - y ^-/t-S . 
■^yy^/PS, sec -y^-/l^, tert-yf-;!^, n- 

^yy/]^, -f y^yfin, ^^yy/i^ tert- 

^yf-7Wat, ^^Cf^y^/l^. n-^r^/l^. 3, 

/PS. i^^n's.^^/^f-/^, n-^-^^/US. tert 
40 -^7^/1-*. 2-X^/^dfv-;I^ s n-y-;^, 
n-fy/H, n-Ffy/H, n-rb5f y/H, 
n — xdf ■^■r if ) ; BtmWc 1 — 16 ^Hil. » 

h^5>*. n-7n^yi, -jyrn^yi, n- 
/b^yl, VyV^fyS, sec -/b^fyl, n — 

n-^^/^^f-v-S. 3, 
50 j^/l-^t^rix^^ n — J — )V^^ i^S. n — ^ri/JV^^ is 



(4) 

5 

3S„ n-t^fyW^yS, n — T" h 5 T i/lV^^K Is 

[00 11] $>&\M£mmm.4—l ecoSMttzii^M 

—/US. 3 -*i-)Vy x.~)VM, A- *^)V7 3.~)V 
3£. 4 — x^-/i-:7 x — 4-n-7nt;l^7x-;P 
a, 4-^y7at^7j;-;H s 4-n-7"f/l-7x 
—IVX. 4-tert-7"-?71'7xX/l-^ 4-WV^.yf- 
^7x-lU, 4 -tert-^y^7W7x — 4-n 
-^y/k7j:- 4 -j^twaf ^7x- ^ 10 
a, 4-n -^7f^7i-;H, 4-n-fy/l'7x 
—A-*. 2, 3-y7f;l/7x-;H. 2, 
;l/7x-;H, 2, 5-y^f/l'7x-;Pi, 3, 4- 

y^f;i-7x-;is, 5— f y^-;i/S, 1, 2, 3, 

4- fh7hKo-5-t7f;l/i, 1, 2, 3, 4- 
f N5bFo-6-t7f;«, 2-j< 1-Jfy7x^/1- 
a, 3-^h^fy7x-;l/l, 4-^f^y7x-/P 
36. 3 -xh^f- i/7x-;H, 4 -xb^f y7x-/l^ 
X. 4-n-7n^y7x-/H, 4-^V7n^ 
y7x-/l/S s 4-n-7 , h^fy7x-;H, 4-n- 20 

xx;px. 4-y7nMy;W :3 fy7x-;l/S. 4- 
n-A,7fM d fy7 xX/l/3g s 4 - n -^7^71-^ 
y7x-lH, 4-n-fy;Wy7x-;l'S, 2, 
3-y^l=Jfy7x-;PS, 2, 5-y7hJfy7x- 
;1*. 3, 4-y7N^y7x-;«, 2-^Y^ i y- 

5- ^f/1^7x-/«, 3-^f^-4-^h^fy7x 
— 2 -7/l-^n7x— ;14£. 3-7Wn7x- 

4-7WD7x-;H, 2-?nn7x-;i- 
3-7nn7x-;l-S, 4-?on7x-;H, 4 30 
-7'nx7x-;H, 4 - h ij7;^n^f;l/7x-/l/ 
3, 4-y?nn7x-/«, 2-.Xf\^-4-? 
oo7x-;H, 2-?on-4-^f;l/7x-;H, 
3-7nn-4-^f^7x-/H, 2-?oo-4- 
^Ky7x- 7bX. 4-7x-;l/7x-;H, 3-7 
x -;l/7x-;l/l, 4 - (4' -^f^7x-;l/) 7x 
~>Vm. A - (A' Y*^yx.~)V) 7i-i«, 
2-~t-7^-)Vm, 4-xh=Jr£x-l- 
-?-7^71*. 6-.X h*ris-2— ^7f7l^ 7-Xh 
^fiy-2— *-7f-7l^ 2-~7V)Vm. 2--?-x~/b 40 
X. 3-^-x^K. 2-b°U^K. 3-b°U^ 
4 — 1° U i^l^Sr t* ) X'fo & „ 
[0012] i^WKIt 7K»K^ » ^ 'y*M^. 
i&ggJI^ M«ifcl~l 0 7> 771-371*. Mfel~l 
0cr>T)Pzi^i/m£tzlimmW(.6~~l 0 »7 'J— ^ST 

^^m^tzitmrnm^i ocommmimmmmx'fo 
mm. ^mttz^mm.(nriv^)vm. mm. <ftm& so 
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6 

T'J-yli^l, ±Dl!fJL<(i> S-SflSiAnT 1 - 

>m=f. mm. ft^trzammr^/vm. mm. ft 
iig^ tz\±m^T)v^ * ~>m. h h x A±wm& tz (±*b 

Ma^>ji^. km. ft^.t-tz^mt^riv^>vm. m 
m. ftt&£tzizmvtcoT)\s3*i/m. h^^mmtti 
\±3m.m<nTv-)imzmL. mm&L<\±. 3-4 
im&suyyM=F. mm. ftmt.tzim\t^r)v^)v 
m. mm. ft^tzi±mt<?>T)va*ism. h&^im 
M£fzi±^m&<oTv -)vm*m-, 
[0013] -m3t ( 1 ) iz&x^x. xi b±i;x 2 « 
?Kmm^. mm. ft^HLtzitm^mnv^ivm. mmt 
tz\±^mmcr>r v ~>vm. h & x ^iam^ ^a^Bm^ 
r^/i'^/i-s^^-t. fit. xi isxvxz izmmzyK 

iu-i ecrmm. ft^.t.tz\m^T)v^>vm. mm 

m. 6 ~ 2 0 ^ J£S53i5^#KX . IRXIc 4-20 7>SSi 

m^mmm. mmmi -20 <7)mmm&T ? )V*)V 

&. J>l»uiiIii4-2 o«SiSS77;^;iSt" 

*> d . x*)is-£L<te. ?kmjK=F-. mmmi-io^m 
m. ftm±tzimAtcoT)v^)vm. mmrne— 1 o«i 
mm^mmm. mmm. 3-10 
M7~i o«i«iii:77;K;«, h&xumm 
t4-io <?>mm&T7>v*>vmx*fo o . mzttt l 
<it. ?m^. mmmi-e^mm. fm*Mmvt 
<r)T)v^)vm. K*ifc6~i o^mwm^mmm. & 
h \ ^mmm 7-10 ^mmm^r y>v* ivmxh h « 
[0014] xi fc±vx2 comm. ftwufzumKco 
Tiv^jvm. mm^tzii^mm^r v-^mcommit 

LXli.. Mitf, Ri —Re comfoMt UflftM 
MM*tl.'f:^t?l.. 4^:. Xi fcj;£>'X2 OB 

Mttz^mmTyiv^ji-m^fowt Lnz. mt 

if. ^yz/)lS. 7x^-f/H, a-^i-lU^y-Jf]/ 
M. a, a-iy^^fl-KV^jVm. l-^7i~)VXi-)V 
M. 2-^-7"h)V*1-)l-M. 7/1/7U/H, 2-^/1- 

^.yiy/^M. 3-^^-/i-^y ; JtUM. A-x^jv^yis 
/l-S , 4 - x y y';H s 4 - V 7° n b°;i-^ y 

A-tert-y^-Jl^y-Jjl-m. A-n-^^)V 
^.y-J/VX. 3, 4-y^f;Kyy/H, 3-^b^f 
i^O^'/PS, 4 -X h^y^y'JfVM. 4-xh=3f^ 
^.yjjvs. A-n-yh^cz/^yi/^M. A-yjv^ 
n^yy/H, 3-y)V^<a^yV)Vm. 2-7on\ 
y^Vl-*. A-Vuu^yzJivmttE'Zmf Z^bifiX* 

[0015] *HIBcO*««^B^^ttJ^-C«. - 
fcS ( 1 ) fcfcV^T. Ri ~Rs t t 3Mi±. 

>\u¥ym.=?. mm. ftm^tzim^riv^jvm. m 
m. ftt$.ittzim\Kcr)Tivzi^i/m. hhxmmmttz 
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7 8 

SSICDEt^ ««WH63iat?*!tflW-4 [0016] ( 1 ) -CiS^ix&fl^ 

y, *J.fctf*tf>Si*ft (Mi.{f, 5, l fc**^#&3&*. ^KBIiifi6fc:RRSSfL&t><^ , CIi=a: 

■r<7VY» *fM8£«4HR5S ( 1 ) T'lS§n-S. v\ ft, -flM ( 1 ) ^f8§ftS<ffc£W«%fr*J4, #U 
WJh'y^fttlt ZCOWS&MCDm^Z <fc 0 , ^* (i\ Chem. Rev., 67. 1 (1967) t!Btt<0*ffifcfl!-5fc. 

1. 2, 9, 1 1 -MJ;*^SMf-^y h'y 

2. 5, 12-y^f;k-2, 9, 1 1 - h 'J^f'l/WJ N"y 

3. 5, 12-yxf;i/-l, 3, 8, 1 0-f h5^f^WJb'y 

4. 5, 12-y^f/Hl, 8-i>'^f-;^-4, ll-n-7'Wt 
?>J h*y 

5. 5, 12-yXf;l/-l, 4, 8, 1 1 -f U h'V 

6. 5, 12-y-n-7"f/l/-l, 4, 8, ll-fh^fW? 

U k>- 

7. 5, 12-i/'-n-My;l-l, 4, 8, 1 1 -fb5XfMt 

8. 5-W-12-xf;l/-l, 4, 8, 1 1 -f h5^f;Kt^ 

U b'y 

9. 5-^^;P-2, 4, 9, ll-fb^fMWJh'y 

10. 5, 12-y^f;l--2, 4, 9, 1 1-f h^^f/W^'JHy 

11. 5, 12-yXf/K2, 4, 9, 1 1-f h7^f/I^WJHy 

12. 5, 12-y^V7'nh";l-2, 9-^-tert-7>;L—4 , 11- 

13. 5, 12-y7x-;l-2, 4, 9, ll-fh5WWJK 



[00 17] 



y 

14. 5,12 

y 

15. 5-;*f7l^-2-n-^yf-;l^f^-9, 11-y^h^yW 
U Fy 

16. 5-7iX;),-2, 9, 1 1 - MM h^S^-J-? U Ky 

17. 5-7i*f/l-2, 9, 1 l-MJ^Ki/WJHy 

18. 5, 12-y^f^-2, 4, 9, 1 1-f h7-n-7h^y^ft 
?>J Fy 

19. 5, 12-yXf;l-2, 4, 9, H-fh5^KyWJF 

y 

2 0. 5, 12-y-n-7f;l/-2, 4, 9, 
? 'J K> 

21. 5, 12-y-n-^f;l-2, 4, 9, 1 1 — f h F^y^f 

22. 5, 12-y-n-l'fy^-2, 9 -jM , 1 1-y- 

23. 5, 12-y7iX/t/-2, 4, 9, 1 1 — f F 7^ F^y^:? 'J 
Fy 

24. 5-W-12-n-7f^-2, 4, 9, 1 l-f!7xf#y 

F'y 
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2 5. 

2 6. 
2 7. 

2 8. 

[0018] 

2 9. 

3 0. 
3 1 . 
3 2. 
3 3. 
34. 
3 5. 
3 6. 
3 7. 
3 8. 

3 9. 

4 0. 

[0019] 

4 1 . 
4 2. 
4 3. 
44. 
4 5. 
4 6. 

4 7. 

4 8. 

4 9. 

5 0. 
5 1 . 

5 2. 

5 3. 
54. 



5-xf;H12-7x-;l/-2, 4, 9, ll-fb7^b^y^ 

5 ^^-1, 4, 8, H-fb7-n-/KyWiJPy 
5, 4, 8, ll-fN5^KyWJP 



5, 12-yXf^-l, 8-^xb^-4, ll-^fyrn^ 

5, 12-i/7x-/l/-l, 4, 8, H-fb5^KyWJ 
Y> 

5, 12-y (4' -^f^l^a^/l^) -1, 4, 8, ll-ff7 
5-n-^yf\^-4, ll-y^f/^-2, 9-^b^^r^ 
5, 12-^f^-4, ll-y7f^-2, 9-^b^r^^ 

?y 

5, 12-y'xf;H4, ll-^f^-2, 

?y 

5, 12-y-n-yf^-4, ll-^f/l^-2, 9-^-n- 
7l^fyW y 

5-W-12-n-7f^-4, ll-y7f;l/-2, 9-i^X 

h^^?y 

5, 12-y7x-/l/-4 ) ll-^f/H2, 9->\Xb^^ 
5-xf;l/-12-7x^-4, 11-^^-2, 9-y7b 

^f^+^y fv 

5, 12-yxf;l/-2 l 9-^^-4, 

?y py 

^f^^y fv 

5, l2-^f;l/-2, 3, ll-by7;^nwypy 

5, 12-yXf/Hl, 2, 4-h'J?nnW>JKy 

5, 12-y-n-7f;l/-l, 4, 1 l-MJ^nnW^'V 

5, 12-yXf^-2, 3, H-b^onWiFy 

5, l2-y^f;l/-2, 4, ii-h)J?nnWJ^ 

5, 12-y7x^-3, 4, ll-MJ?DOWJPy 
5, 12-Wf^-l, 4, 8, H-fh77;WoWJF 



5-^^-2, 4, 9, H-fh77/WnWJFy 

5, 12-^^-2, 4, 9, H-fb77;WnW>JF 



5, 12-yXf^-l, 2, 8, 9-fb7^nnWyKV 

5, 12-y^f^-l, 3, 8, lO-fb^^nnW'Jpy 

5, 12-yy^n^y/I/-l, 3, 8, 10-rF7?nn^ft 

?y h> 

5, 12-yXyy/l/-l, 4, 8, 1 1 -fb7?no^rt? y H 

5, 12-y>f;l/-2, 3, 9, 1 0 -fb7^nn^t^ U 

5, 12-^770^-2, 3, 9, 10-ff5?nnW 



[00 20] 



[00 2 1 ] 
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V V> 

5 5. 5, 1 2-y7x-;l-2, 3, 9, 1 0-f h7^na^t?U K 

y 

5 6. 5, 12-y'xf;l-2, 4, 9, 1 l-rh^^nn^t^'JKy 
5 7. 5, 1 2-> ? -tert-7 , ^-/P-2, 4, 9, ll-fl7;nnJft 
58. 5, 12-Wf;l-2, 4, 10, H-fh7^nnWJF 

y 

5 9. 5, 12-y-n-fy/l-l, 2, 4, 8, 9, ll-\Wo 

6 0. 5, 12-^f^-l, 8-^f-/k-3, 10-y7onift^ 

'J h*y 

6 1. 5, 12-y-fV^yfil-l, 8-^^1—3, 10-y?nD 

6 2. 5, 12-yXf;l-2, 9-^^-3, 1 0 -yj-no^ft? 
'J K> 

6 3. 5, 12-y^f/P-2, 9-^^-4, 1 l-^nn^f7 

U Fy 

64. 5, 12-y^f/l-4, ll-y^f^-2, 9 --Jy)V^U^-f- 
?>J h'y 



6 5. 5, 12-y7i-/l-4, ll-y'xf/1-2, 9-y?no^t 

?y Ky 

6 6. 5, 12-y*xf;l-4, ll-y^f/l/-2, 9-y?noW 
V V> 

67. 5, 12-y(4' -^f/Ky^) -4, 1 l-y^f;t/-2, 

9-y7nn^f7 >J 
6 8. 5, 1 2-i>'-n-^dfy;l—4, ll-Wf;l-3, 10-y7 

on^f-t? U h'y 

6 9. 5, 12-y^f/l-l, 2, 8, 9 -fF/7 x-/Wt? U FV 

7 0. 5, 12-yXf;l-3, 4, 10, 1 1-f F57iX/l/WiJ 

F> 

7 1. 5, 12-y-fV7'f;l-l, 8-y*7x-/l-4, 1 1-y^f/l 
7 2. 5, 12-y^f/l-l, Q-i?7x.—)V-A, 1 l-y^F^y=>f 

i"7 V F'y 

7 3. 5, 12-y7f/l-2, 9-y'7x^l-4, 11-yXFJfyJf 
-Y7 D F> 

74. 5, 1 2->M yrnhVP- 2 , 9-^(4' -^W7i^) - 

4, i i -y\x b^y^f^-^u Fy 

7 5. 5-Xf;l-12-7x-;l-l, 8-y7x-/H4, \\-is7 

U Fy 

[0022] *n^tnss-jR^ ( i ) * yffisft^sjit^f*. tm (Mitr, 7j<SHt-?- h u ? 

, * otllt £ i h A , h y ? A;* b ^ >f b\ # >J ^ A -tert - 7 h 3- 

Wilf s ftftj: LTChem. Rev., 67. 1 (1967) &± W K Kl^'JW, *Rffr*- MJ 'WO ^ffffiT 

lA^^«?[ffl§#lT^I.*«tClEift^^;#oT T\ Xi ^M^cii/tUVXa fltffl C«i«T» Xi CO 

u yKo#ftTT Ja^. bbb^-s i 1 t i 0 u h * 50 [ 0 0 2 3 ] ^rMWiMuami . a*, -*r<?>M8i 



(8) 

1 3 

&AIIM)£#£^*^£^?&Afft^£f£{t&£ k (> 

mmfcifiBkm&feMt* 3tim&m£&MmM t tz 
ii/a =t ttvmtMmm * tfati^if«« t -t io 

30* izmixffif&-f& £ k i 4 . 

[0024] *|gB|<?)t»tlfll3iaf(:fe^T . HR 
5$ < 1 > T'lSSftSfti^jSi. maAftjlJ&fr. 20 
fig^i ^{i«^aAMilB!t^^fflv ^ i k tm& L < . 
?S3frfcfr£ fc«*raAIIB3iJ£#fc:fflV * 5 ; k tf£ K> ft 

( 1 ) T'iS^&ftl^lte. WCffifflLTi <£<. & 

[oo25] ^mw^mn&mm^Fcoffimt lx 

Ji. »fcl©&$-4*><0 , Cti$r<, Mitf. (A) »«/ 
JETLaA«JiiB/Sl3tB/«^aA«JiS«/^^*^ 
(01). ( B ) |l§ffi/iE?L&A?^«/^»/T4ffi 

a*? (02). ( c ) mm/fsm/vfi&MmM 30 
/usax? (S3). ( d ) w>m/^m/mmmm 

=f- (04) ^hW^Ct^t'H, $S3fc 

&Ammm/mmmmT (05) t ; k & -c* * . 

(D) ffi^SmfJ&i: LTSi. SBej&S-*-«KBT- 
£Ji. Mitf. (F) jETL&A«fi£jfcSh ^M5fi£*fei 
mtz&ftZ-ttMe&F? (0 6 ) . ( G ) jEJL&AHWa 40 

mzmfizttmnm? (07) . 4fc« (h) %3t« 
emmmttfrnzitfimam? (H8) 

[00 26] *«Hg<9*a«*fB19epi4, C^coSS 
T. JETL&AfffiSB. 3S3ftl. «?aAiftitt)i£«iWi 
fcfevvc, JE?U±Affti*iik^iitORSt. IE7L&A 
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1 4 

^ aAMMs k ^ratc . &3fofc# k mm*JKaj£#<9 

fi^JlfclftWi i k t, 4 . i 0 #4 L I ^flUt^fS 
3£S?0«)£{i. (A) MIR-?. (B)Milt?. (C) 

as?. ( e ) as?. ( f ) a*-? . ( g ) a*?^ 
&wt ( h ) sa^pc* o . § tcMKii, ( a ) a 

*f\ (B)a*?. (C)a*?. (F)»P4fc 
(4(H) M«?T-354. 

[0027] *«WW««WHfe3af? fc LTS4. PJ^ 

tr. (01 ) fc^- (a) mm/ms&jffim/fkfc 

(01)tfev^T. 1I±*K, 2(i|»ffi, 3 (ijETL^A 
[0028] *56HBW*«WHfe3aW±, WSL 1 

•f-s t oT-tt^rv L^mmx'h &z\t mi 

Miff. ^9-7-f^-JR s 
JR. BW*Ritit^«*^*rrc, MMaybn- 
/t^-r^Clk t>T#i. 

[0029] Sl2t Jt«Wft*PBitOA§ ^ 

^g. ^i^timmm^tt-ft^SrmS^WkLTffi 
mt&Zbiffi* U^. »Bfc:fleffl-r««WMti: kT 
(i. Miff. A, a#. ffl. =JA/i^K 
A°7y^A, y^^A. ^y^fV, Rfltfl, ISMt 
ffiiti. i to (-iyy^ - f^y - ^-^-f-f F) . ^ 
'Jf^7xy, df y t n ->VKc k Sr Ptf & Z b tfT § 

Mi(f. xn^y 9 ^ y^tmWMzX 

mmcom^i. mm-&wmm<^ttmzi>i.h 

fiK HRfc, 5-1 0 0 0nmgg, iOfiKIl 

1 0 — 5 0 0 n mfM^ttajrtS . 

[0030] ;E7L&A*JS£JS3J±, (MB>/9« (* 

-^) <7>\i.Azm-mz-fhmm. tsxxmxztittEfL 
m^Ammmit, hrss ( 1 > T*s*t4ii;^BWJ ±v 

/* fcJiffi^IIl^AIKSflBBS' ^rr^-ft^ft ( Mi 



(9) 

1 5 

N-b"— /^/^/— rtHBSfcflc&if) $-^ ; Sr< 1 1> 11 

[00 3 1 ] ^Hjtci3^TfflUSft!l<50jETLaA»jHl 
(M£Jf. 4, 4' -t'X[N-7i-^-N- (4" 

-^ff^7i-;H 7iy) t'7i-;K 4,4' -f 10 

X (N-7i-^-N- (3" -^f;P7x-;l/) 7S 
y] t'7x-/k 4, 4' -t'X [N-7I-/I/-N- 

(3" -^f^y7x-;k 7S7) b'7x-/K 4, 
4' -t'X [N-7x-/HN- (1" -f7f^) 7 
57] b*7x-/K 3, 3' 4' -b* 

X CN-yx^7l--N- ( 3" -^f;l/7x-;l/) 7S 
7)b'7x-/k 1, 1-fX [4' -[ N, N-is 

(4" -^f/P7x-/H 7S7) 7x-lH y-ycfx 
Jfty. 9, 10-fX [N- (4' -^f/P7x- 
)V) -N- (4" -n-7f;P7x-;H 7S7] 7x 20 
t^M/y, 3, 8-b'X(N, N-i/7x-;l/7S 
/) -6-7x-^7xtyM)j/>, 4-^^-/1— 
N, N-b"X C4" , 4"'-b'X[ N' , N ' -i? (4 
-^f;k7x-^) 757) t"7x-;l/-4 — C;10 T 
-'jy, N, N' -fx C4- (y'7x-;l/7S7) 7 
jr~;lO -N, N' -i/'7x-;k-l, 3-^*757^ 
y-tr> s N, N' -t"X C4- (y'7x-;l/7S7) 7 
x-;V] — N, N' -i/*7x-;Kl, 4-y'757^ 

y-fy. 5, 5" -fx C4- (fx[ 4-^f;i^7x 

— /W 7S7) 7x-;P) -2, 2' : 5' , 2" 30 
-f^7xy, 1, 3, 5-b'JX (y7x-/l^7S 

y) Ky-^y^ 4, 4' , 4" -MJX (N-#;w\'y 
hyyx-rt-TSy. 4, 4' , 4" -h'JX 

CN- (3"'-^f;l/7x-^) -N-7x-;l/75 
y] h 'J7x-;1/7SX 1, 3, 5-1-yx CN- 

(4-y7x-^7S77x-;l-) 7x-^7S7] < 

yfy&i:') , ^yy*yxy#j;t^o!&$fls. *?y 
— N — f~;iy;W \V-/I4?f Stis* 4 HR 

**-*fc-6*i*ttffl"$-**£\ jETLaAMiiB*^^^^ 40 

HIbS ( l ) ^3ft*-fc^fttf>«#tt, MKil 
0. l~4 0fi*%g*teIllW-4. 
[00 32] fBKS4li. jEJLfc JWf<>>SEA««, 
jEJLfcm^F^SIS^tciOJilBB^* 

%mi±. ( 1 ) ?ttzti&tt.-&misj:xf/&tt± 
m#tmmtt't&$mi4k&fa 77 y h 
^y? 'J K^ft, ^mmmmit^m cm 

£ff, A-yvy, 77h5ty s f N5-fey, f uy„ 
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y x— ;i-y-7n^.yy yxy. ^/77x-;iy7o^ 

y^y'xy, 9, 10-y'7x-/t/77b5ty, 9, 

io -fx (7x^xf^n ryt-xfy, 1, 4 
-fx (9' -xf-;i7yl7^-;i) <y-tfy, 

4, 4' -fx (9" -Xf^;l/7yb7^^) t"7 

x , h u r u -;ur 5 ymmtk tmt if . ma 

& i t g> ] . W«#fSSf!#: c«itr, b 'J X ( 8 

-^7^77-1) r/t-s— ^a, fx do-^yy 

[h] <UU^A, 2- (2' -tKn 

^fiyyx— ;iy ;^Wn1S. 2- 

( 2 ' -tl'nJfy7x-;t/) ^ y y f-T V — JW)W 
JS, 4-t^n^y7^ l Jy>«KS] , xf;K7 
SWWfc CWi.fcf> 1, 1, 4, 4-fb57x-ll- 
1, 3-7'^yxy, 4, 4' - f X ( 2 , 2-y'7x 
-^fx;k) b*7x-;l) , Cfllitf, 
?7ijy6> 7VIJ77, ?7'Jy30, 

7vyyi06, 77U7138, ?vyyi5L ? 

7U7152, 771)71 53, 77'J73 0 7, 77 
'J73 1 1, 77U7314, 77IJ7334, 77'J 
7338, 771J7343, 77'jy500] , t'57 

cw^tr, dcmi, dcm2) , ^yyyt^ 
3W4s CMxff, t^f/n^yp] , <yy'f7y-;^ 

VytJyimfo. y-^fMxxf/HIft, ^'J 
- N - fx;^;i,Ay-;l/iJ J: *tf>»3W|e, *° 'J 
yxyfeit^cof^ffc, *°'J 7 x-l^yfc iV'-eoff 

^^^l/y^iW^fr, )f'J7x-i/ 

7fx^7fej;^^ft, *°y f 7 x-Jyyf - V 

y & J; r/f -e , u 7 — y x — v- y f — v y & J; 
, sk u y y y i- y f - v y a x v*<?>im 

[0033] ^mm^mm-mmi-iiZii^x^ % 

3£SfcHK5$ ( 1 ) T-aS^Sft^^^tT^S.! 
t^LU. -MsC ( 1 ) T*3*l&'ffc^fti:ffl!e>» 

( 1 ) T^ttS'ft^SKWW^i. ML< 
14, 0. 0 0 1—99. 9 9 9SM%fSS. iDHf^L 
<(i, 0. 0 1-99. 99fi»%giK. 56fc:#4L 

<(i, o. 1-99. 9mm.%mmzmmt&, 

[0034] *fMBfc*jv^fflv^*«i<ofKe«BB**^- 

^. «i(f, J. AppI. Phys., 65, 3610 (1989) , 
¥5-2 1433 2^&mzim<7)£ o fc, 
x Mt£!f%i:yx ( K-^°y h ) t J: D«fiS;y 

HR* ( 1 ) T^ftS-ftl^^ * 

itttH. ( i ) T'^§tL-i>^^ir, yx 



( 

1 7 

htt&mt Lxm^xmmitmm- *x hit 

£\ ffc1HHr»£JII«Wc*f l/C* -^3ft ( i ) xmz 
tl&lt^*, m±L<\±, 0. 0 0 1-4 011%! 
Jg, £<9l$tL<lZ. 0. 0 l~3 0a*%g!SL #(C 
#iL<li. 0. l-1011%Sj{ffiffltl. 

[0035] ( i ) $ -g. ^^-^ ^ Wffl-r -g. 
tzte&wmco 8-*sv;?-h ma-? Sr *-r h mm 

L*C(4. M£l£. -SjC ( a ) — JK3t 
(Q )a -A 1 (a) 
(Q )! -Al-O-L ( b ) 

Qiiasts-^yuy^-hlBte^^U o 
-irtfM«ic 6-24 coKft*3HE*^ ) 

(Q ) 2 -A 1 -O-A 1 - (Q ) 2 (c) 

(aS+s QttMlis-^yyy^-hfiffi 1 ?**-*-) 

[00 36] ^tt*«#«lg*Oft#:^Jt LTii, M 

hux (8-^yyy5-h) ta-s-^a, h 
yx ( 4-y^yp-s-^y 'jyy—h ) 

A, h IJX ( 5-^^;l—8-^y "J/5- M T/l'S 
-t7a. h;x(3, 4-y7f;l/-8-Jf7'jy5- 
h ) T/l'S— HJX(4, 5-^^-8-^f 

/i/-8-^yy/7-h) r;ws— >7A N fx (2-y 

tVP— 8-^y (7x77-^)7^5- 

t'x (2-yf^-8-^yjy7-h) (2- 

yf^7x77-M T/L-S— ^A. K'X (2-Xi-)V 
-8-*JVS7—h) {3-*^-)V7 z.J"7~h) T 
^A. fx ( 2-y^\/l—8-=3f y 'jy^-H 
(4-yf;k7x/7-M 'T'A. t'X(2- 

yf;i/-8-^yijy7-b) (2-7x^7x77 
— h) r;k5-^A, fx (2-yf^-8-^yjy 

7— M (3-7x-/l-7xy7-h) r/l/^-^A, 
[0 0 37] fX ( 2-^f;P-8-^y'J /7-h) 
(4-7x-^7x77-h) T^S-^A. fX (2 

-yf^-8-^y'jy7-b) (2, 3-^x^:7 

x.Jy—h) T/l-S — -7A. fX (2-J*^—8-df 

yyy?- H (2, 6-yywx/7-h) r/k 

S-^i, fx ( VJy—h) 
(3, 4-y7f/k7i/7- h ) TVUS— fx 

(2-yf;i/-8-^yyy7-h) (3, 
;l-7i/7-M t/PS-^a, fx (2-^^-8 
-VJy?-h) (3, S-^-tert-^f-Zl^x./ 
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y—h) T;t^5-^A, fx (2-yf^-8-^yy 

75-b) (2, 6-y7x-;l/7xy7-h)T;l/S 
->7A. fX (2-yfyP-8-^7'J77-b) 
(2, 4, 6-h'j7x-;l/7x77-h) 7^5--^ 
A. fX ( VS7-h) (2, 

4, 6-b'jyf^7xy7-h) t/ps-^a, fx 
(2-yf;H8-^yjy7-h) (2, 4, 5, 6 

-fh77f/k7i77-b) 77k$-^A. fX (2 
-7f;l-8-^7y77-b) (l-t7h7-M 

10 tvps-^a, fx ( 2-yf;H8-^yyy7- 

M (2-t7h7-h)7^S-7A s f7(2, 4 
-yyf^-8-=3f7'J77-h) (2-7x-^7x 
77-h) 7/l'S- 1 7A, fX (2, 4-i7Xf7k-8 
-^7 'Jy 5— b ) (3-7x-;l^7x77-M 7/1/ 

s-^a. fx (2, 4-y*yf^-8-^yyy7- 

h) (4-7x-/V7x77-M 7/^-W, t'^ 

(2, 4-^f;i'-8-^yyy5-b) (3, 5- 

y'7f;l/7x77-M — ^A, f X ( 2 , 4- 

yyf^-8-Jfyyy7-N) (3, 5-y-tert- 

20 7f;P7x77-b) T)h$.— 

[0 0 38] fx (2-yf^-8-Jfyyy7-h) 
r^s— ^A-^-^-^y-fx (2-y^-;k-8-^ 
yjy^-h) t;i-5-^a, fx (2, 4-^f-;p 
-8-^yuy^-b) t;i^S— 'T-A-zx-^y-f 

X (2, 4-i/'^f/l'-8-^yjy5-b) T/b5 — 
^A s fX (2-7f;l/-4-xf;H8-^7y77 

— M r/i^S— ^A-^-^y-fx (2-yfvb- 

4-xf;L-8-^y»J77-h) 7;l/?-'7A > fX 

( 2-y-f;k-4-y h^-8-^y yy?- M r 

30 5 — A - ju - ^ y - fX (2-7flP-4-7h 
^-8-VJ/5-h) T/I^S-^A. fX (2- 
7f;H5-y77-8-^f7 l J77-h) TA-S — ^ 
A-//-^-^y-fX (2-7f/l/-5-y7y-8- 
J f7 l J77-h) — W> fx (2-^^-5 

-hy7;woyf;t/-8-^yyy7->) r/u-s- 
^A-zz-^-dfy-f x (2-yf;k-5-hy7;W 
ny^i-s-Jf-yyy^-h) r^s-^A^t"^# 

40 [00 39] n=F&Am&m 5 (i: , &%fr> com^ o?± 

ma* h&ss ( 1 ) x*m%ii.&it&m&£v/ttii±m 
nttmjmmmzftt zit&fo (mn$\ ^m&m 
«*cw*.fcr, by* (8-^yyy^-b) r/ks- 
^a s fx ( 1 0 -<yy"[h] S?-h) ^JV 

^a] . ^^'jrv~)vmmw. hVTY->him 
h 'i r ^>P»*. ^ 'J u y^*> y vs» 

50 hvmM7/h7f-i/ sytmfo. -f-^-tr 7 77"«t^ F 



( 
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mmmiz, -ma ( 1 ) xm^tt^t^m^^Lx^ 
zztrnftLw ( i ) xm%ix&fc-&mtM 

T&xmmmwz < i ) xm^tih^m 

commit, ift L<t4, o. i mm%&.±, 4 o#?4 l 

<(4, 0. l-4 011%gl, ££>WffSL<{4, 
0. 2-3 0fii%*US, »(C#4 L<i4, 0. 5-2 

( i ) ?&zti*{£&mtiim&m»ffi mm. mm 
-jteft ( a ) — mjz ( c ) "c&zti&tt&b) *mm 

M-f-s zbimt u*. mmiz&m-t&nwmMt lx 

(4, Wilf. 'Jif^A, 'Jf-^A->f y^A-^, 
HJ*7A, ^-bU^A-^U^A^-A. #/L->"7A, V 
^"^^-^A, V^^v-^A-^-^-A. V^"^-^">A-^ 
y^A-^A. -f y^A s *7A, f-^-^A, 

~?y$y. -fvhU^A. r^S-^A. t^S-^a 
-y^A-fr^ T;t^S— ^A-^;k>">A-^#. 

if & i t s . zti^commmma , m&xmm l 

[oo4i] rsi*.. i^jxif s m 

mm. xA.y^ijy/s, ^ ^>-7> 

o , m^w^mmmcD±.t,zBm-&zttfX'Z&* t 

titfflMtWfmtt <fc*#, HRfc, 5-10 0 0 
nmgS, 49*F4L<(4, 1 0-5 0 0 nm^St^ 

m.W%^L¥MWX'fc%>z\ttf1lt-tL<. HRfc, 
fttf>iiii*&* 7 0 %J2LLfc $r «. i a fc»«tf>WPk ff^ 

[0042] it, *«*»*MWIMl3afft*JViT 

— -/ ^USffc. y7i — jva y^yy'7 5 ##(f 

mmxh o . 4 o # 4 l < a , sE^mxmmmx^ & . 
m. man. sEH&Ammmiz—wmmt^y^- 
it^-M tnt&ig&. iEm^xmmm^izm-iz^^ 
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a. fBMS^^&lt^&AfftMS) 05£f§t#^§ 

{4. #*SnSJB (Mi.if, IE? L&A«j}*Ji ) Srfltefc-f 
4^:#:Mc7)0. 0 1-5 Ofi*%, #4 L<(4. 0. 0 
5-3 011%, = t0»4t<{4, 0. 1-2 011% 

[0043] jE?L&A«B*g. 3&%M. «^ ftXIteS* 
^jfcSri£fc:HtT«, #t:RB^4t<7)T(4^<. M 

1 0- 5 Torr^SOT^K^TT\ 5 0—4 0 0°CgS^ 
^-hiBBI , - 5 0-3 0 0°C^«OS 

«8UtC, 0. 0 0 5 — 5 0 nm/sec SJK<7)3g*jSJK 

20 ^sjh, w.?&*Mmmwcr>&mi±. m^rx\ m 

WtLXBtittZ Z\b(,zX Wmtt-JMfefut^BW 
4Lv^ 

[0044] »ffl^ft&fcJ: "3 , #JB£?Ej3c-f 

m^. mmizmm. tf^it^m^^xm^mb-th. m 
30 ?u±Afn^Ji, ftm. n^&Ammmco&mizmmL 

o yf-mmb LTf4, mUi. rK U — N — b' — 
x^^;i-, jJfU^n^y, rK'AXf-^T^ U 

40 irx-twiNi*, ^y^x-i^>-b"^^>-t54tx^£7)!^ 

«4, MtffiILTU<, &&U4ffiIMtffflLT£>J: 
[0045] JBFiaaWiStCJ: 0 . 4WS»J«t4«^, 
^e*, 3*3**WffiHE («i.Hf, 

y> /!f;i/xf/i7-iy, /if/t/^fy/f/iT-iy, ^ 
50 7xi^+rjym<D'rYyWmm. mill. y?nny 



( 

2 1 

y y, ?umf,)Vl±^ f b^^nn^^y, y'^nni 
yy. f'J^nnx^y, -f f-^ynnxyy, ?nn 
^y-fcfy. i^y nn^y-tfy , ^ooh^xyfOAn 
**>^flSk*aRifflHE, Mi.tr, ilxf;k II® 

S17S;^^xxf;^iI, Miff, yyy- 
/K y°x3^j~)V, y"yy— ;K ^y-9 J~ ;K 
y— ;k yyn^-tfy— /k ^f^-feov^y, x^- 

;Hr UV)V7\ x-f ly y 7' U 3 —)Vmcr> T)Vd 

JSL mUt. y'7"f;l/X-fiK ff7tFD77y, 

>>;t^-+fy. r-y-y^cox-T-;^^, Miif, 

N, N-yyfMll/A7S H\ N, N - /y fVl-T-tr 
NTS 1 -yf-/P-2-b°nU h'y. 1, 3-yy 
- 2 — i 5 y'v" 'J -J J y s i^'y -TVi-y jv 7***rA 

[0046]^ ftm-&j>mt txi±. mzmttz 

fet&ZttfT^. -jRfctt, 0. l-5 0li%g 

m,M±L<i±. i-3o Mj^K*ois?i«atcft 

4H£#tf>SMfc*tL"C) » 5-99. 9fi*% 
igflL ff^KIl 10-9 91fi%SS, J:D*?4L 
<tts 15-9 0li%gSt:lStl. t 
[0047] ZETLaAftljiS. fBfclf. H^&A&liMJf 
0>JRJPfcWLTJ±, WtR^-SfcfOTJi*^**, —ft 

imLfzm^znt, mm^^mt^mm^± 

Miff. ^77iy, ffiwuy j y. i/V^yx 
4 /K y/M-n^-tf-yvtfk Mrt7;^n* 
— ?K^?S=Sc f«?S»I+HlfALtffiItS i k 3&» 
«OTfcffiflW-*WHi: LTi±. Mitf. *H 
Jtfi^tm (Mi if. wWMim. xsK^MBB. ^ 

y, ^'Jxxr*> stfUtf— K sKUTSK, >t° 

x^yy, ^ij7^^l/y*W H) . ilWffl (M 
iti', y^^y MfJSL Tt/P7rXy'j^, 1M 

itt*7x, &mmm. ^mmm^tm. 



1 2 ) ^HPF 1 1-54283 

2 2 

[0 048] ««fcfe«MkLT. Miif, A« 
BM (Miif. iWtr^S-^AM) . t!7 7« 

Miff, u wt^. ^'Jy5y y?s^r 5 ym 

*mirz>c\bi>T%2>, mm. mm* faw* 
zemwi. man. m. ry^-T/WMbi&t. h 
z^mry X7t»i l t mm-t h z 1 1> t # h . 
[0049] *aw^#flwiwi3ami. -HRt. « 

EPJa«ffiii. — 2~3 0veirr*ft. *^ 

[0050] 

20 HSfiM l 

Jf§ 2 0 0 nmf) I TOiiBJim'E (R§H) 5:^4^7 

xit*> 4"ttastJ. r-feby. xyy-;ix^Mv^-rs 

tBB£Lfc», IfM3XlO-s Torr t=«£EtJt. 
S-f, ITOlflfil;, 4, 4' -h'X (N-7x 
-;P-N- (3" ->f;l-7i-;H T5y] h"7i- 
/l^^. ^#31^0 . 2 nm/sec T7 5 nmc7)JJ$^ 

30 X (8-^7'J77-h) 7;kSx>!7At5, 12-y 

y^/b-2, 9, 1 1 - h y^f;^t? >j Y-y (m^ 

mo. 2 n m/sec T5 0 n m<7)ff§ fc^K* ( SSJrb 
10 0:0. 5 ) U «^?±AfftiIil^*fa^^Mk 
Ufc. S6t-t<?5±fc, ^y'*>">Akig^^*a« 
0 . 2 nm/sec T"2 0 0 n mCOffS (Sfiit 
10:1) tT^ffik k. #a*^3tH^^#St 

40 VOlff^JESrElttat^ki^). 5 5mA/cm ! «| 
iKWut. «!2360c d/m 2 C7)^fe<7)^^ii 

[00 5 1 ] HffiM2~l 3 

(HJSM2) . M^lb^#^-5^^ft (H 
MM 3 ) . M^-f^^S-f - 1 OO-ft-^ft (HJSM4 ) . 

9<?>tt&m (HJSM6 > , wmit^m^-2 4co 

50 fl^ft (SIMM 7 ) . M^b^S#2 l<r)tt£®& (M 



(13) 
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2 3 



2 4 



l#f4 60ft^i (ggttH 1 1 ) 



10) 



^6 



-f £ s ^^#HmT ,12V «EStE ^WHBLtzkZ 

m&zmim. (mi) 
[oo52] smm i 



i n1 

7F. Ltz . * 



10 



*J±«2 

SHFffcfEKUfc. ifJift, KMSEIMT. 1 2 V 
^il^mJE £ EPfln L fc t <r * . Sfeo^^'sif s § ti 

[0 0 53] JtKWI3 



lmiz^Lfz. 

[0054] 

[*l ] 











(c d/m 2 ) 


(mA/cm 2 ) 




2 3 6 0 


5 5 




2 3 4 0 


5 4 


*m«i4 


2 3 3 0 


5 3 




2 3 6 0 


5 6 




2 3 8 0 


5 7 




2 3 5 0 


5 5 




2 3 4 0 


5 6 




2 3 3 0 


5 7 
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branched or cyclic alkyl group, a straight chain, branched or cyclic 
alkoxy group or a substituted or unsubstituted aryl group. X1 and X2 
each represents a hydrogen atom, a straight chain, branched or 
cyclic alkyl group, a substituted or unsubstituted aryl group, or a 
substituted or unsubstituted aralkyl group, but at least three from 
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trimethylquinacridon or the like is used. A layer containing the 
compound expressed by the formula is a luminous layer or an 
electron injection layer, alternatively it is desirable that a luminescent 
organic metal be contained further. 
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